THEORY 
INSTRUCTIONS 
MAINTENANCE 


MODELS 
RGB 1401A,1701A & 2501A 


DISPLAY CORPORATION 


22525 KINGSTON LN - GRASS VALLEY СА S5945 


INNOVATION FOR THE WORLD OF COMPUTER COLOR GRAPHICS 


RGB-1401 COLOR MONITOR 
SET-UP PROCEDURE 


1. Plug video monitor AC and video cable ín. Allow monitor to 
warm up for at least 15 minutes. 


2. Adjust screen voltage trim pot, located on flyback 
. transformer (lower pot), to obtain full raster. 


3. Adjust vertical size and vertical position trim pots on top 
of monitor. 


4. Adjust horizontal width coil located on main PC board for 
desired width. 


5. Adjust horizontal centering trim pot on top of monitor for 
center. 


6. Turn RED, GREEN and BLUE bias controls located on top of 
monitor, 1/4 turn clockwise, facing monitor. Operate set-up 
Switch to set-up mode. 


7. Adjust ecreen voltage trim pot, located on flyback 
transformer (lower pot), to optain a just visible line (color 
of line is not important). 


8. Adjust RED bias trim pot on top of monitor for a just visible 
line. 


Adjust BLUE bias trim pot on top of monitor for a just 
visible line. 


Adjust GREEN bias trim pot on top of monitor for a just 
visible white line. 


9. Return set-up switch on top of monitor to normal operating 
mode. 


10. Adjust master gain trim pot on top of monitor for desired 
brightness. 


11. Adjust focus control, located on flyback transformer, (upper 
pot) for best overall picture sharpness. 


THIS COMPLETES THE SET-UP PROCEDURE 


IHE__PROCEDURE___SHOULD__BE___EOLLOWED__TO___OBTAIN__OPTIMUM__MONITOR 
PERFORMANCE _@ND_TO_MINIMIZE PHOSPHOR BURN-IN ӨМр х-веу EMISSION 


SETUP PROCEDURE FOR RGB 1901 DISPLAY 


The setup procedure for the RCB-1401 is relatively simple. И parallels the setup of a standard television set for color 
balance, gain balance and convergence. 


A. SAFETY CONSIDERATIONS: 


CAUTION: VERY HICH VOLTAGES ARE PRESENT INSIDE THE MONITOR AND THEY CAN KILL YOU. ALSO, ALL PICTURE TUBES 
CONTAIN A HIGH VACUUM, AND WHEN BROKEN, WILL SCATTER PIECES OF CLASS LIKE A SMALL HAND GRENADE. 1 
RECOMMEND YOU USE CARE (and safety glasses) WHEN WORKING INSIDE THE MONITOR. 


AN ISOLATION TRANSFORMER IS SUPPLIED, AND IS MANDATORY FOR SAFETY. DO NOT ATTEMPT TO USE UNIT WITHOUT 
THE ISOLATION TRANSFORMER, AS THE 1401 POWER SUPPLY CONNECTS ONE SIDE OF THE INPUT POWER LINE DIRECTLY TO 
THE CHASSIS. FAILURE TO USE AN ISOLATION TRANSFORMER MAY ALSO RESULT IN DAMAGE TO THE UNIT OR TO YOUR 
COMPUTER. 


B. POWER SUPPLY: 


The monitor requires an isolation transformer to eliminate a “hot chassis". The power supply uses series regulators and 


maintains the DC supply at 2.5, 5.0, 12.0, 16.0 and 122 volts. All voltages should be at or near their design levels before 
beginning other work on the unit. 


C. DISPLAY SIZE AND POSITIONING: 

1. Adjust height control for approximately 90 percent vertical size. 

2. Adjust vertical position control for vertically centered display. 

3. Adjust horizontal position control for horizontally centered display. 


4. If any of the above adjustments do not function properly, check the remote control board and cable for damage. The 
width coarse adjustment is coil 1152 in the horizontal deflection circuit. 


D. PURITY ADJUSTMENT: 


Purity adjustments should not be done unless a solid red or solid yellow screen shows some other color, usually in one of 
the corners of the screen. If you can display a uniformly red screen, you can skip instructions 1-8 and proceed to step 9. 


1. Turn down the blue and green gain controls and increase the red gain to produce a RED raster. You may have to adjust 
tke CRT screen drive control (dime-sized plastic control located on the CRT socket-board, or on later modeis, the lower 
white plastic shaft on the hight voltage transformer) to get a red raster. Ideally, the gain controls should be in 
mid-range, with the focus and screen drive set for best display inage. 


2. If the screen is vniformly red all over, then your purity adjustments are properly set. If only the corners are some 
other tint (or in extreme cases, an entirely other color), then you can skip steps 3-8 and proceed directly to step 9. It 


Should be very rare that steps 3-8 need be done, and then probably only after the monitor has been dropped or otherwise 
badly jarred. 


3. If you are here, then it is assumed that the red screen is some other color, especially in the center of the screen. 
This may have resulted from movement of the yoke or of the electrodes inside the neck of the cathode ray tube (CRT). 
The following steps assume that the CRT has not been damaged and that at one time the monitor was in proper 
adjustment. Loosen the deflection yoke screw and break the yoke free from the silicon rubber where it is glued to the 
rubber wedges and the CRT. If there are злу thin clear plastic stips with magnets on the end of them fastened to the bell 
of the CRT and located under or near tke yoke, remove them at this time. Do NOT remove the small magnets that are 
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actually glued to the rim of the yoke itself (normally located near the rubber wedges). See figure 1. 


4. Move the deflection yoke back and forth and be certain that the resulting vertical reddish blob is at the horizontal 
center of the screen. See figure 2. If necessary, adjust the purity ring (magnets) to center the red bar. The final 
position of the yoke should be relatively close to the bell of the CRT (away from the small end of the bell of the CRT. 
Note: The convergence and purity rings are locked in place by a locking ring which must be unscrewed slightly to release 
the purity and convergence adjustment rings (See figure 1). Also, when adjusting the yoke position, never touch the 
adjusting magnets other than the purity ring except in obvious case of need. 


$. Slide the yoke backwards (towards CRT sear) to produce a uniform red raster. Ав you move the yoke, the red blob 
(which starts out 2 to 4 inches wide) should “bloom” outward until it fills the screen from left to right and top to bottom. 
At this point you should tighten the yoke locking screw slightly. See figures 1 and 2. 


6. Turn up one color at a time and check for uniform rastor which is consistent on all colors. 


7. И necessary, repeat steps 0.3 - 9.5 above. 


მ. Tighten yoke in position. You may wish to temporarily re-affiz the yoke to the wedges and CRT cone with tape — do 
not reglue yoke to CRT at this point. 


E. STATIC CONVERGENCE: 


9. Adjustment of static convergence requires movement of the convergence magnet rings, which should be a rather rare 
Tequirement for a monitor that has not been dropped. It is recommended that you first ezamine steps 10-14 without 
actually making any adjustments to the unit. You may find that you can skip steps 10-14 and proceed directly to step 15. 
In any event, however, you need to display a white cross-hatch Signal from a test generator or the CPU. 


10. Set screen drive and RGB gain control to produce a fine-line crosshatch. Adjust the focus control for the best focus 
at the middle if the screen, with consideration given to the resulting focus at the four corners of the screen. 


11. Loosen the plastic nut of the color purity adjustment ring assembly by turning counter-clockwise. You may have to 
break the yelloy paint-seal to do this. Note: It is wise to first use a Sharp knife or razor blade to scribe a “score line" 


across the adjustment rings in order to have a point of reference in case you need to return to your starting point! See 
figure 1. 


12. Adjust the 4-pole magnets to converge the red and blue vertical and horizontal lines at the center of the screen. (See 
Figures 3 and 4, respectively). 


13. Adjust é-pole magnets to place the red and blue lines converged vertically and horizontally on the green lines. (See 
Figure $.) 


14. If necessary (and it will be - there is substantial interaction between the various rings), repeat steps 12 and 13 above 
until the the best possible convergence is obtained. Note that the convergence at the estreme corners will be "trimmed 


up" in subsequent steps. When you are satisified with the display, tighten the plastic locking nut of the color purity 
ac,ustment ring assembly by turning clockwise. 


F. PERIPHERAL CONVERGENCE: 


1$. Adjustment of peripheral convergence requires movement of the yoke, which should be a very, very rare requirement for 
a monitor that has not been dropped. It is recommended that you first examine steps 16-18 without actually making any 
adjustments to the yoke. You may find that you can skip steps 16-18 and proceed directly to step 19 or 20, as appropriate. 
However, to examine steps 16-19 you will need to display a white cross-hatch signal from a test generator or the CPU. 


16. Observe the horizontal lines at the center of the screen as shown in figure 7. И the red and blue horizontal lines are 
shifted crossing with the green horizontal lines, converge them by swinging the yoke vertically. Then confirm that the 
vertical lines at the screen center are also converged. Note: if this step is necessary, you may have to free the yoke 
from the rubber cezent which holds it to the rubber wedges and the CRT. 
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17. Observe the vertical lines at Jeft and right center of the screen as shown in Figure 8. If the red or dive wertical 
lines are shifted against the green vertical line, converge them by swinging the yoke horisontally. Confirm that the 
horizontal lines at the top and bottom centers of the screen are also converged. 


18. Being careful to not move the yoke from the position obtained in the above steps. carefully position the three rubber 
wedges between the CRT and the deflection yoke. 


19. At this point the monitor coarse convergence adjustment is completed. It is suggested that you reexamine the display 
per steps 1-8 and 17-18 above before proceeding. It is possible that you may wish to go back over the procedure to make 
any last minute minor adjustments. 

20. After you confirm the position of the goke is proper, secure the wedges te the yoke and CRT with a good grade 
adhesive such as a silicon rubber compound. 


G. COLOR TEMPERATURE AND FOCUS: 


21. Set the setup switch (on the remote control board) to “setup" position. You should get a faint gray line (or some other 
tint, if unit is mis-adjusted) across the middle of the screen. 


22. Set gain control (on remote control board) to minimum. 

23. Set RGB bias controls (on remote control board) to just below mid-position. 

24. Adjust screen drive control (dime-sized plastic knob on CRT socket board on some models, lower white plastic shaft on 
the high voltage transformer on later models) for a faint horizontal line. (Note: This particular adjustment normally is 


only necessary one time — once set, it should not be necessary to re-do it unless some material change is made to the 
CRT or the electronics board.) 


25. Adjust the Red, Green, and Blue bias controls (on remote control board) as follows: 
a. Turn all controls down until line disappears. 
b. Turn each control back up until Line just reappears. 


€. At this point the line should be relatively faint with a definite gray tone. If it appears any other tint, re-adjust the 
appropriate controls to obtain a gray line. 


26. Set the setup switch to the “normal” position. The unit will now take about 30 seconds to return to normal operating 
Status. If а signal is present, it will all be in one bright line across the center of the screen. This is normal, and you 
will see it expand to normal size at the end of the 30 seconds. 


27. Adjust the other four controls on remote control board for picture size, position and gain (brightness). 


28. Display a test pattern and adjust the focus control (white plastic shaft, located at lefi-rear of unit on the high-voltage 
trinsformer) for best over-all display. 


H. SETTING BORDER SIZE 


2?. Display a full-screen image that includes a border to the very edge of the screen (the BASIC command "SCREEN 0:COLOR 
10,1,6:CLS" will do this). 


30. Use the horizontal position control to shift the display to the left until the right edge of the screen shows the black 
blanking area. If the right edge of the screen seems to be too light for the rightmost 1/8 to 1/4 inch ог so, and if this 
light area appears and disappears as you shift the screen left and right, then the displayed image is too narrow. Using a 
non-metalic hez adjustment tool, adjust the horizontal width control Uocated on the left-front of the main electronic 
board, just by the fuse, as viewed from the top front of the monitor). By making the displayed area wider (the border less 
wide, the light area should disappear. 
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H. FINE TUNING 


This concludes the coarse adjustment procedures. To improve the display from this point involves trial-and-error placement 
of small magnets on the end of plastic strips around the CRT at the face of the yoke to modify the relative position of the 
АСВ electron beams with reference to each other and their respective phosphers on the CRT face. 


31. There are actually two types of trim magnets. The first consists of small pieces of brown magnetic plastic glued on 
the end of short pieces of celluloid. The second are actually small. pieces of silicon steel (a magnetic shunt, so to speak) 
instead of actual magnetic pieces. Both are used, with the shunts less often than the others. You can make your own trim 
magnets, or they are available at very low cost. In any event, you can re-use the ones that came with your monitor, 
provided that you renew the adhesive foam on them. 


32. Assuming that you have several trim magnets, start by displaying a white full-screen crosshatch pattern of about 1 inch 
ог so squares. By visueliz:ng the face of the CRT as a clock, you will place these trim magnets around (and probably also 
underneath) the front of the yoke as follows: 


აპ. Looking at the 10:30 position of the screen (upper left), experimentally (without actually sticking it down) move one of 
the trim magnets around the bell of the CRT by the rubber wedge that holds the yoke in place. You should try positions 
on, above, behind and by the rubber wedge. (Some perverse law must state that the wedge is always "just where the 
magnet should be!") At some spot you should see the dispiayed image at 10:30 get either better or worse. By 
experimenting with different magnets and different positioning, you can cause the convergence in this area to get 


"right-on". Assuming that you need to, affiz (very gently, as you may wish to move them later) the trim magnets needed 
to make this area sharp. 


34. Now adjust the areas at 9:00, 7:30, 1:00, 2.30, 3:00, and 4:30 as needed, and most likely in that order, since the top 
and left of the screen is the most critical for average viewing purposes. In any event, note that there is substantial 
interaction between the trim magnets. Also note that if you do use one of the shunts, that it will substantially 
"overpower" any trim magnets in the immediate vicinity, as the shunt is much more active than the magnets. 


35. Repeat steps 33 and 34 until you have the best possible cross hatch pattern. Then display a screen-full of upper and 
lower case "M's and "N"s, with a few "<" and ">" in different colors. Then repeat steps 33-35 until the display is the 
best obtainable Note: The further underneath the voke a Magnet or shunt is, the harder it is for other magnets to 
compensate for the "deep" magnet or shunt, so when adjusting one area of the screen, remember to look at what is 
happening to adjacent (end even on the other side) areas of the screen. 


At this point you have completed the adjustments available to the average user. A screen-full of white letters should 


eppear white, with very little color fringing of the letters. If you wish to have the factory re-converge it, please contact 
me for details. 
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POWER SUPPLY CIRCUIT DESCRIPTION 


GENERAL: The B+ power supply uses a precision voltage regulation 
1287 (LM723) which supplies the signal for controlling the series 
regulation transistor 099 (25С1050Е). The line voltage is rectified 
by a full wave bridge rectifier  FLW181 (FLW200) converting the 110 
VAC into 160 VDC. Fold back current limitirig (600 mamps) is provided 
using R176 (1.2 ohm, i watt wirewound) as a sensing element. Fuse 
F174 (1 amp slow blow) protects against shorts in the bridge 
rectifier, filter capacitors or degaussing circuits. 


CONTROL SUPPLY: The power supply control circuit is powered by a 
28 volt source. The 160 VDC is reduced to 28 volts using resistor 
R90 (22K, 1 watt) in series with 791, a 28 volt Zener diode (1М5256А) 


VOLTAGE REFERENCE: The LM723 (1С87) has a built-in buffered 7.15 
volt reference voltage. 


CONTROL AMPLIFIER: The 7.15 volt reference is connected to the 
input of an internal operational amplifier (LM723). The (-) input to 
the operational amplifier is connected to a precision resistor 
divider (71.5L. 475K) network located on PRA84 (Precision Resistor 
Array). fin internal op-amp compares voltage variations in the +122 
volt line to the internal 7.15 volt reference and feeds the 
difference to an internal transistor emitter follower (LM723). The 
error, or difference, is fed through а 6.8V Zener to a pre-drive МЕМ 
amplifier 096 (MPSA42) 。 The error signal is further amplified by the 
driver PNF amplifier 094 (MPSA92) to control the series pass 
transistor 099 (2SCiOSOE). Diode 095 (1М4005) protects the series 
pass transistor in case ОҒ a supply voltage short. Fusible resistors 


R92 (1k) and R94 (100 ohm) are used in the pre-driver Q94 ОМРБА92) 
for protection. 


CURRENT LIMIT: The  LM723 has an internal NPN transistor designed 
for current limit. Its base is biased to .62 volts by diode D88 
(1N914). The emitter is connected to the current sense resistor R176 
(1.2K ohm, 1/2 watt  wirewound), to an 82K bias resistor, anda 120k 
fold back resistor. The 82K bias resistor establishes the start-up 
limit current for the +122 volt line when it is grounded (.25 amp). 
The 120K fold back resistor increases the limit current by .36 amps 
when the +122 volt line is stabilized. The current limit at +122 
volts is .25 amps + .36 amps or „6 amps. 


STABILITY: The output of the power supply is stabilized by C7i 
(220 mfd @ 200 V). The control amplifier is stabilized by C86 (120 
pfd). The power supply will maintaina regulated output of +122 


volts DC with a low line voltage of 99 VAC. 


RGB-1401 
VERTICAL DEFLECTION SYSTEM 


GENERAL? The vertical deflection system accepts vertical sync in 
the range of 38Hz and converts it to the necessary current to drive 
the vertical deflection yoke. The circuit includes a vertical 
oscillator 10124 (МЕ555), a ramp generator, a drive amplifier 1С1О8А 
(LM324) and summing DC restore amplifiers ICiOBB and С (LM324), and 
the output drive pair 0135 (250478) and 0154 (250478). IC108D 
functions as a vertical blanking amplifier. 


VERTICAL SYNC: The vertical sync signal is passed through a filter 
which eliminates noise. The filter output is connected to the 
threshold input of the vertical oscillator IC124 (МЕ555). The sync 


filter will pass vertical sync pulses that are 40 micro-seconds or 
wider. 


VERTICAL OSCILLATOR: The vertical oscillator IC124 (NESSS) is the 
basic timing element. Capacitor C126 (.68 mfd, 5%) is connected to 
the trigger input of ІС 124 (МЕ555). It is also connected to the 
threshold input via the sync filter. 


RAMP VOLTAGE: Capacitor C126 (.68 mfd, 5%) receives its charging 
current from 0128 (2N3638/2N3906). This current produces a timed 
ramp voltage. When the ramp voltage exceeds 8 volte, 1C124 
discharges capacitor (C125) to 4 volts via a 377 ohm, 1% resistor 


(thick film) which is one free running vertical cycle (24 
milliseconds). 


SYNC: The ramp time is shortened to 16.6 milliseconds when 
vertical sync is added to the ramp. 


RAMP GENERATOR: The ramp generator includes a voltage independent 
current source which has a constant current component and a variable 
current proportionate to the negative ramp voltage. The constant 
current component is produced by a 77K resistor, 1% (thick film) to 


DC ground. The variable component comes from the current feedback of 
the Vdy, through R121 (4.7 ohm, 1/2 watt). 


LINEARITY COMPARISON: The variable current component which 
compensates for raster nonlinearity is produced in conjunction with 
the DI restore  ICiOBC. Transistor 0128 (2N3638/2N3906) base to 


emitter temperature compensation is accomplished by transistor 0127 
(CCNS6SE/2N3906). 


RAMP BUFFER: The ramp voltage is buffered by an operational 
amplifier ІСІОБА (LM324) which has unit gain. 


SIZE CONTROL: The buffered ramp Signal passes through a variable 
attenuator network. The output --of the network is compared against. 


the vertical deflection (Vday) current, controlling the Vdy current 
which adjusts the vertical size. 


CURRENT MODE: The (+) input of 321088 acts as a current mode since 
the output amplifier (0135 and 0134) inverts the output of 1C108L. 
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CURRENT SUMMING: The current from the attenuated ramp voltage 
across a 10K resistor must equal the current across second 10K 
resistor which is proportional to the Vdy feedback current. This 
current summing across the two 10K resistors completes the current 
feedback for the Vdy amplifier. 


DC RESTORE: The DC must be restored since the Vdy output amplifier 
is capacitively coupled to ground by C6 thereby eliminating any DC 
reference. The DC reference is required to stabilize vertical raster 
position. The voltage to the (-) input of the summing amplifier 
161086 comes from the attenuated DC output of the vertical amplifier. 
The output of the vertical amplifier is divided by a 270 ohm and an 
82K resistor integrated by C5 (2.2 mfd) and compared to an 8 volt 
reference by IC108C. The output of IC108C is divided by a ІК and 
2.7K resistor which sets the bias for the summing amplifier. This 
completes the voltage feedback for the Уау Output amplifier. 


LINEARITY: This type of DC restore circuit introduces some 
nonlinearity into the Vdy feedback current because the integrator 
time constant must be infinite for the system to be stable. It would 
take an infinite time constant to Produce an exact DC feedback 
voltage for perfect linearity. Fortunately, this effect can 
compensated for by a simple ramp nonlinearity. The ramp nonlinearity 
is produced by increasing the charging current to Ci26 as its voltage 
increases. 


OUTPUT AMPLIFIER: The output amplifier is а common emitter 
amplifier with a collector load emitter follower. The base of the 
common emitter amplifier is driven by 8ع‎ through a 470 ohm 
Current limit resistor. The collector load which supplies the drive 
Current for the emitter follower is coupled to the output via C129 
which permits the amplifier output to reach the supply voltage. This 
also improves the efficiency over a simple collector load amplifier. 


STABILITY: To voltage stabilize the amplifier, a 120 pfd capacitor 
C9 is used for voltage negative feedback. To current stabilize the 
loop а .002 аға Capacitor is added across the Уау. Resistor R145 
(1.5K, 1/2 watt) provides damping for the vertical deflection yoke. 


VERTICAL POSITION ADJUSTMENT: Vertical positioning is accomplished 
by injecting a DC bias current into the vertical yoke from ground 
which shifts the picture up. Resistor R31 (SK, 3/4 watt ceramic pot) 
Provides adjustment. A 47 volt Zener diode 2109 (1М977А) protects 


R31 and R148 (1K, 2 watt) resistors by preventing the output from 
going high during a fault condition. 


BLANKING AMPLIFIER: Vertical blanking is derived from the output 
of the vertical oscillator NESSS (1124). The output pulse from the 
NESSS 25 approximately 100 micro-seconds starting a beginning of 
vertical sync. LM324 (IC108D) Operates in conjunction with C112 (15 
mfd) to stretch this pulse to approximately 1 milli-second. Two 
1N914 diodes clamp the vertical blanking pulse to ground reference. 


PIN CUSHION CORRECTION CIRCUIT: An active pin cushion correction 
circuit is provided to compensate for pin cushion distortion inherent 
in the vertical deflection yoke. The compensating signal is derived 
from the output of the Kamp Buffer Amplifier and the Output of the 
Vertical Deflection Amplifier via a 10 mfd capacitor and a 2.2K 
resistor. The correction signal, in the form of a Perabola, is 


current amplified and drives a saturable core transformer modifying 
the horizontal sweep width. 
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RGB-1401 
HORIZONTAL DEFLECTION CONTROL 


GENERAL: The HDC includes a variable horizontal sync delay for 
horizontal picture positioning, an oscillator and a high voltage 
shutdown circuit. The circuit operates as a direct drive sync system 
when sync is present. The absence of sync allows the oscillator to 
run at а nominal 15КН: to sustain the monitor operation. The 
horizontal sync is amplified by 0150 (MPSUIO) and coupled to the base 
of the horizontal drive transistor 0142. (250899А) through drive 
transformer 7141. 


HORIZONTAL POSITION: The horizontal sync is fed to a dual one-shot 
1667 (7416221). The first one-shot provides a time delay of 
approximately on half horizontal line, adjustable +/- 20%. This is 


accomplished by conventional techniques using (C62) .0056 mfd +/- 2% 
in conjunction with resistor R64 (7.5K). The delay is adjustable by 
varying the bias volts on copacitor C62 through Кб! (18K) and RIO (ik 
Fot). Тһе second one-shot operates іп a similar manner using a 8.2K 
resistor C72 (.0056 +/- 2% polyethylene) providing a fixed half line 
delay. Shifting the time of the horizontal sync causes the picture 
to move to the right or left. Polyethylene capacitors are used to 
minimize temperature drift. The fixed time delay one-shot also 
functions as a sync detector to inhibit the oscillator when sync is 
present. 


HORIZONTAL OSCILLATOR START SUPPLY VOLTAGE: The horizontal 
oscillator requires starting power from a source other than power 
Gerived from the flyback system. The NESSS and the NE393 are 
supplied power from the bias Zener diode 244 (1N755, 7.5V) used in 
the RGB Video Amplifiers. 


HORIZONTAL OSCILLATOR: The horizontal oscillator IC72 (МЕ555) 
functions as the basic timing element. In the abscence of horizontal 
sync the oscillation will operate exactly at or slightly above 15KHz. 
This accuracy is essential since the EHT increases as horizontal 
drive frequency decreases. The &ccuracy is accomplished by using 
precision resistors and capacitors. 


SYNC DETECTOR: Sync detection is accomplished by allowing the 
output of the set timer via resistor an 8.2K resistor to charge C78 
Capacitor (2.2 mfd). When the horizontal sync is present, the 
voltage on C78 will be higher than when the IC66B is timed out. This 
detector voltage is applied to the FM input of IC73 (NESS) and raises 
its frequency to 15KHz when no horizontal sync is present. 


FREQUENCY ACCURACY: The oscillator frequency is controlled by 
capacitor C75 (.0056 mfd, +/- 2%) and resistors 10.5K and 5.04K +/- 
% located on PRA 71. Diode D74 (1N914) produces an output symmetry, 
opposite of the normal NESSS oscillator symmetry. 


HORIZONTAL DRIVE: The output of IC73 (МЕ555) drives 0150 (MPSU10). 
When the output of the NESSS is high, @130 is turned on which turns 
the horizontal drive transistor 0142 (250899А) off through 
transformer 7141 causing retrace to occur. 
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HORIZONTAL DRIVE TRANSFORMER: Since 0142 has a beta of about 6, 
the drive transformer must supply a minimum of ЗООТА. The horizontal 
drive transformer serves two functions, first, it matches the 122V 
line at ZOMA to „ВУ at 300mA, and secondly, it protects the 
horizontal output transistor against oscillator malfunction. 


HIGH VOLTAGE «ЕНТ) SHUTDOWN €X-RAY PROTECTION): The high voltage 
shutdown signal is sensed at the output of the flyback transformer. 
4 signal of -112 volts DC is proportional to を he ЕНТ and is supplied 
to the high voltage shutdown circuit. The circuit uses IC76 A and B 
£LM393). Resistor R116 (71.SK, 1/2 watt) feeds the -112 volts signal 
to IC76A to be compared to +12 volts. If the -112 volt signal 
exceeds —126 volts pr the 412 volt goes thigh, the output of 1С768 
goes low. This output is fed to IC76B. 


IC76B functions to prevent noise and short time transients from 
activating the high voltage shutdown circuit. When the output of 
IC76A goes low for greater than .6 seconds, determined by the time 
constant of R72 and C80, IC 76E goes low and resets the horizontal 
oscillator 16735 (NESSS). This stops the horizontal oscillator and 
shuts down the high voltage. The circuit remains in this state since 
the -12 volts and -112 volts are missing. 


ირი 


ANALOG IGT 


HIRIZONTA. SYNC 


Я2512247А| SYNC 


VERTICAL SYACLZ_ 2 VERTICAL SYNC 


712 V 
GND 가 > 


CLAMP 


2N3646 UE > 
RED meur ED <6 은 | "e 
йге. Ы; RED JUTPUT "E 
26 
ta 0.6 л. 
NA 
2N3646 ( + 
GREEN INFUT |4 > CI) рез) "m 
REEN OUTPUT ГІЗ > 
222 
ын 80.6 
MN 
PN3646 [| 
AuE met G> a Ж 
2 s- BLYE OUTPUT 7 
7A [y > 


SETUP B 


PREBLANK (РВ 


ред 
E = 
GND 


ー ノ ダー 


36 4 LINE DIGITAL 


ROB 1491А CRT Display Power Distribution 


© Copyright Carl С Jones 1985 
Technics] Seminars of Grass Yalleu 


HORIZONTAL FLYBACK 6 
DRIVE TRANSFORMER ЕЗ 


122v 122v 


12v 
PIN CUSION 
BLANKING 1401 CORRECTION 


YERTICAL 
DEFLECTION 
122v 
12| VERTICAL 1401 
[uu 9 


N 


@ AAA 


| 


ASSAY 


— 
N 
< 
p Е „–__ 
КОД ӨӨ Ч 


Мж Ю0 0026262сс““кШЄШЙМГММГӨЭУ МӨӨӨФӨӨ“ЭЭМмМУ“««“МЮССС 


111723 
122v REG 
4 11 


Sv : 


INTERFACE 170222227227 
Ia ii 


160v 


POWER SUPPLY 148% ZS BRIDGE 
50 5 28y RECT 115vac 


-/&— 


+ 


e122 VOLTS POWER BUPPLV 


cima VOLTS DC 


NOTE: 
mssreTons а сАРАСТТОЯФ 
WITHOUT 


HORIZONTAL DEFLECTION CONTROL 


1/2 M VARIABLE DELAY 


0417 
Sm の ゃ る 
BLANKING 5138 pss 
>. 
ELT 
2252 ти 「 
2 2 
> 
96 за таа 
m 
B 2 
sav зэ? > 
ov 
nes 
ста 
150 
even Di SYNC PLTER 
амыг Cad элэг 


1/2 M DELAY & 
SYNC DETECTOR 


Tm 
отуп 
რთი зараас 
NESSS 
ORIZONTAL! яғ? са © 
OSCILLATOR ато 1 
ера cur г Сы, 
өлшеу 
27: Biss 
Sivec ж лоз 
к. өмс 
а 
NOTE: 
"meo: TORO а CABACITORO WITHOUT 
NUMBERS ARE LOCATED ON 
таасыном RESISTOR ARRAYS. 
VERTICAL SWEEP AND DEFLECTION 
VERTICAL 
DEFLECTION ANMPLITIE 
si — DC ғтиаозаск sab п 
n 
Доре ВИ жаш восу 
NOTE: 
эвээтсоээ а CAPACITOR» 
WITHOUT NUMDORG ARE LOCATED mama жауады 
ом BRACIBION RESISTOR annava a.s.w 2 OOK 


s ARS LOCAT! 
COM ممصي هت‎ RESISTOR ARRAY! 


in 


te 


1 2 3 + 5 6 7 e ? 10 и 12 13 f 15 16 


1401A,1701A 6 2504A PRECESIO 


NOTE: THIS SCHEMATIC cc 


427K fm 


1/5 
— 
BLUE VIDEO 5K 6041 m 
AMPLIFIER P) を ж D chi 
HORIZON 
PRA. | 
عردم بروج‎ WI > eet SE 
52; il C - mao 
1 “Ғомғ» 2UFPLY PRA тр بع‎ 4 2 урок 
INTERFACE PCB 1 گر‎ ; m zèr て テカ と зээх 
й っ г აამ : 1 Dem, 
| PoP fb = თ 
213 1 10 
2204 е mia 
ФИ тем, | ЕР Li - 2 ! ' 
AAA % 2 ~ qrun) кол ნ) ve: ID | I | | 
Ж соғыста | É | ч i | 
erez K NSESE Ез» Petit 
«ДА (55) | Ev ip > | a – 
| ІП ИЕ) Е mu s 
25% — nw 
- = — 23 
17 + іре 
oe aa 5 2 ლ Ё 5 ? E 2 3 


16 17 18 19 20 2! 22 23 24 ze 26 ci £e ci A "T ა 


ION RESISTOR ARRAY REFERENCE 


& cT FOR PRA'S 5 Па | laure валя то 3556314 
2 1—22 эму ا‎ ра Р RESISTOR VALVE 
3 А 
18 
주 アン 
= eir NOTES: 
м L ALL RESISTORS № V, 258 MESS 
TEZZE OTHERWISE NOTED. 
2 [BA eg mor HAIN РСВ 
al х DE GAWING 
RIZONTA L EHD COIL са 
; юк | 
I 
1 
=>: | 
“e 4 7 
FU. 
- 
B 


47K гм 


fork ny p ЮЕ ime 
fer 


1^27 


! ne DIS 
л::55 1724 йог! 


1 } «6875 - 
254 | 
22» せみ た dede 


ira 


са 


Уух? 


| а : 92۸ 5 loka 
le ва F -1401$ : 
i 18K ! 5 Okan IK 

: ЗИЕКЖ AL | 

| РАА ipi 


RAM» [23 


25С'250Е 


E | ж FAS: |871 


== < TRANSISTOR 


E 
| 266 1401 DISPLAY MONITOR ЗОН РЫА $07рооон- 


26 с? 28 27 зо 3! 32 


X 
~ 
სუ 
x 
fu 
に 】 
ħu 
fu 

fu 
w 
ა 
+ 
n 
я 


RGB 1401A | 


a 
' 
i 
1 
t 
LI 
1 
LI 
1 
, 
, 


GO neo ЕР cam لعي‎ ver GRT DISPLAY Ri 


сРЕВАТЕО POS. ров. BIZE 


HIGH VOLTAGE SHU 


IL 


42% 


7 £,2,11,18 13 


es | Falsee1 
に HORIZONTAL 
Hs 
M BLANK = 
FROM c18 
RGB RGB 2145 
(в) 1401 (в) 1401 (Sess 4404 BLANKIE 


PRECISION RI 
BLUE 


GREEN 


5 7 42 


VIDEO VIDEO 
AMPLIFIER AMPLIFIER was 
10 40 AMUFERNENCE ET PLAT | 
в в Tax (DI 19 BUFFER 


2127 
шмзаса anssbe + 2 


PRECISION 
RESIBTOR 
ARRAY 
PRAIS 7 


PRECISION 
RESISTOR 
ARRAY 

PRASO 7 


VERTICAL 
OSCILLATOR М 


заза 


VER 


TDA 2530 


VIDEO DRIVER 
іса? 


з *5 VOLT 3 
REGULATOR 
г 4слов 


7812 
э e12 VOLT 
REGULATOR 


RGB 1401 
INTERFACE 


PCRBO-ANALOG 
PEZOD-3 LINE TTL 


100/180v 


за VOLTO 
--is-i3riz-4s- ar Typ 55-(5-48 ----БЭ 15 
GI e 
BGR зе VOLTS 
SIGNAL NS 
в VOLTS 
ЯГ For SAFETY use oniy equivalent replacement рагі. -/2— 1155 


4.38У в.в мота Be 


4 ლ 3 e 5 6 7 8 9 10 11 12 


THIS SCHEMATIC INCLUDES 


ს | TECHNICAL INFORMATION ON THE 
(RGB 1701A AND THE RGB 2501A. : CRT BOARD 2 
BLUE маз 4.6K чм вс? 
GREEN a RIR 1.8K Tw 
RED = тт 48% TW 
5 


DLTA(BE SHUT DOWN 


Ec FLYBACK 
ممم عه‎ азат TRANSFORMER 
2 


47/83V 


თ HORIZONTALS 


OBCILLATOR 
1стэ 


4 BLANKING 


1 1401 FBT+2433163 | Es 
"Я წ. 2501 ЕВТ*2332391! 
B+ L167 3 = ლ რა IG А 

BLANKING & PCC PIN CUSHION алан EGG San 


CORRECTION 


PRECISION RESISTOR ARRAY prA104 "ete 


17 за 17,16,19 за 15 ЦЭГ: Ын 
Ж 0 Diss HORIZONTAL 
= uM. Braces DEFLECTION 
dr. A Ħ-LIN. YOKE ova 
ae A CREEN 
LM324-IC 108° SIA 1 +8 
сзав 16V ADJUST 
зоо 
зоом. * 
наах に н. BLANK oy 
SUMMING . VERTICAL 
დ + Амр. VERTICAL DEFLECTION |SErrEcTION m Ч 
= 5 TAL YOKE SBK 


TO D1378 


0136 
1N4005 
iso 
pera 


FROM алав 
NA | с147 с1во. 2N3904 
сав 
5 3334 Та 17 16 55 - باصم‎ ㄷ ㅋ 45 ㅁ ~ 
3 R137 5 
= 4.7K "e 
VERTICAL zw. 
PRECISION RESISTOR ARRAY erases miss = 
470 
თ 5,1» 3 vaw mise съв? 
esoo し し に し ココ 
L aw soov 


FROM?S РСС 5 те 1 
VERT. KILL зи meee rBT172 
Be aw. 


დ тосчо "cao DISPLAY CORPORATICN 
22525 KINGSTON LAN: 
1CV resse Гент nea] дэн. L 


WARNING: ron CONTINUED 
PROTECTION AGAINST FIRE 
REPLACE ONLY WITH SAME 
TYPE AND RATING OF FUSE. 


BE سے ا اسا‎ sei ale gita] ЭР | 
Бреза век за век хөх | зах ЫЫ 13222 ЕЕ 


ыма 
ESTA: FILTER . 
AH Amp |OPTIONal 5 
aso TYPE ЗАС 
гак 
aw. 


ISOLATE 
115VAC 
50/60 H — 


თათ о 
OPTIONAL 
< POSISTOR 
PTH аван 


Be ram 
28 VOLTS 


10:38....2.9 


291 SURGE 


NOTES: 
ALL RESISTORS ARE OHMS, бөс, 
1/4 WATT UNLESS NOTED. 


OVER CURRENT 


ALL CAPACITORS ARE MICRO = 
FARADB UNLESS NOTED. 


12 13 аа 15 16 17 ав за 20 21 22 23 


—— 48 PC300-3 LINE TTL 


SUPER QUALITY / EXTER 


© REMOTE CONTROL Gre 


REI 
ĦORIZ. VERT. mceaeo 
I IBET-UP GAIN | POS. POS. 


ве? 
DEDT 


DPERATE 
( - 


BLUE GREEN RED 


ARA 
seo 


HIGH VOLTAGE SHUT) 


LM353 1676 
ту? 
7.8K 


VERT 
BIZE 


10 11 


RIZON 
(Buses 1401 но 5 
һы PRECISION RESISTI 
го 12 2.17 9 35 121) 
BLUE GREEN Reo 7 2,3,11,16 13 = 
7 ا4‎ 5 7 
HORIZONTAL 
! 
| BAS BIAS ФАЗ е HORIZONTAL 


BLANKING & 
PRECISION RESISTI 


7 17 4 


AMPLIFIER 
no 


AMPLIFIER 
10 


PRECISION 
RESISTOR 
ARRAY 

PRASO 7 


PRECISION 
RESISTOR 
ARRAY 

همهم 


RESISTOR 
ARRAY 
prasa 7 


7 


вазе 
МЕ555 $ 


VERTICAL 
OSCILLATOR 
2 


1слас Б 77 


" VERTICA 
2 , PRECISION RESISTE 


| 


зеу FROM-B ممعم‎ 
VERT. KILL 


TOA 2530 
VIDEO DRIVER 


7805 
3 «5 VOLT + 


REGULATOR ი” 
2 Слог 176 V 
| | cino 
csi с52 ددع‎ 470 
| 047 047 - .647 көм 
7812 
BLUE GREEN 


з езг VOLT 
REGULATOR 
в م‎ 


a 


INTERFACE 


PC250-ANALOG 


o ㅋ 2 3 а 2-3, Р 

TIER - 
вся v OWER SUP 
SIGNAL INPUT PRECISION RESISTE 


2 = 3 4 5 6 7 8 5 10 11 


‚ 14015 


[Y/EXTRA©®LONG@LIFE 


BLUE 
GREEN 


R13 1.5K بعاد‎ хз 


OZ CRT BOARD 


HIGH VOLTAGE SHUT DOWN 2229 PICTURE 
LM383 1с7в кізе мана TUBE 
Sek = Ww АА, MITSUBISHI 
SAMSUNG 
miss ста? 
шек 5 
soov 
ез {а 
= оРАОВЕ = 
7 9 3 4,18 
в.з езер 
HORIZONTAL 1 180v HORIZONTAL 
P 
PRECISION RESISTOR ARRAY جمدم‎ 4 шан нд 
455 2301388 
16 12 2.17 9 15 142181014 аз .® 1w 
CL I! is) таза 
っ .оове 
5 < © T me aaao aa | 
= @ane719 100v. 
Res 470 
в HORIZONTAL 9 
OSCILLATOR As 


C73 


4 
@ HORIZONTAL BLANKING 


20 
PIN CUSHION 1N4D05 


BLANKING & PCC CORRECTION 
PRECISION RESISTOR ARRAY #41046 


4 ? 17 18 1115,19 за 15 


HORIZONTAL 


RAMP 
DEFLECTION 


BUFFER 


LM324-10108* YOKE 
BELECT 16V 
Ечха WIDTH LINEARITY 
C328 x COIL COIL 
SELECT DEM 
„КРС RES. | bnie: + NOTES: 
=> ragga ALL RESISTORS ARE IN OHMS, 
cies = 4 бес,7/а WATT UNLESS NOTED 
= 047 = CAPACITORS ARE IN MICROFARADS 
1 UNLESS NOTED. 
VERTICAL 
zo тата 1315 16 эв: DEFLECTION 
YOKE 
VERTICAL 


PRECISION RESISTOR ARRAY опазва, 


в 5,19 3 5 съв? 


FROM-5 PC2o 
VERT. KILL 


TO-10 РСЕО 


WARNING: 


чем WARN | N წლ TAME ا‎ FOR CONTINUED PROTECTION 
AG. UST FIRE -- REPLACE ONLY 
то) HIGH VOLTAGE | と ロロ SAFETY ფაი "თით იაფი. иеа 
asv 
авс samp 
123 VOLTS DC явуу 160VOLTS DC TYPE ЗАС 
F174 
ISOLATED 
65224 втазозгз 
аве +123 VOLT DB181 115 VAC 
REGULATOR DBA10C 50/60 HZ 


POWER SUPPLY 
PRECIBION RESISTOR ARRAY 


مومهم 


22525 KINGSTON LANE 
GRASS VALLEY, CALIFORNIA 95949 


DISPLAY CORPORATION 7 BOO 351 1777 


40 11 22 43 14 15 16 127 1в 19 20 21 


